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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a seal material for preventing the generation of displacement 
at the time of assembling a cell and for preventing the gas leak at the time of using the cell by providing a 
recessed part or a projecting part, which is to be fitted in an upper or a lower separator, in a surface of a 
separator at a position, which does not abut on an air electrode or a fuel electrode. 

SOLUTION: At the time of assembling a fuel cell, a projecting part 16, which is provided in a lower 
surface of a separator 7a provided over a junction 1, and a groove 15, which is provided in a top surface of 
a separator 7b, are fitted to each other. This stuck is compressed in the laminating direction by a fastening 
bolt. A separator provided in both ends of the stuck is formed with a gas supply groove 5a in one surface 
thereof, and a collector is arranged between both ends of the stuck in the laminating direction and an 
insulating plate so as to fetch the current. With this structure, since the projecting part 16 and the recessed 
part 15 for fitting the upper and the lower separators 7a, 7b are provided, gas leak can be effectively 
prevented without using a seal material. Furthermore, plural unit cells can be laminated without generating a 
displacement and without using a guide hole by providing the projecting part 16 and the groove part 15. 
Consequently, cell assembling process can be simplified. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the polymer electrolyte fuel cell constituted by 
accumulating two or more unit cells provided with the fuel cell, the air pole arranged on both 
sides of a polymer electrolyte and a polymer electrolyte in more detail, and the fuel electrode 
via a separator. 

It is related especially with improvement of the separator. 
[0002] 

[Description of the Prior Art]A polymer electrolyte fuel cell (it is only hereafter considered as a 
fuel cell), The electrode of the couple formed in electrolytic and electrolytic both sides which 
consist of poly membranes, respectively, That is, electric power and heat are simultaneously 
generated by having an air pole and a fuel electrode and making fuel gas, such as hydrogen 
supplied from the oxidant gas [, such as air supplied from the air pole side, ], and fuel electrode 
side, react electrochemically among two poles. Such a fuel cell has the features, such as that 
operating temperature is low, that power density is high and a small weight saving can be 
attained, and solidification of a cell being possible and excelling in endurance. A fuel cell is the 
purpose of usually raising output voltage for the zygote 21 constituted by piling up the air pole 

23 and the fuel electrode 24 on both sides of the polymer electrolyte membrane 22 among 
both as shown in drawing 6 , More than one are laminated via the separator 27 which consists 
of a conductive material of carbon etc., and a stack is constituted. 

[0003]The fuel gas supply groove 25a for supplying fuel gas to the fuel electrode 24, as shown 
in drawing 5 and drawing 6 is formed in the field of the side which contacts the fuel electrode 

24 of the separator 27. The oxidant gas supply groove 25b for supplying oxidant gas to the air 
pole 23 is formed in the field of another side of the separator 27, i.e., the field of the side which 
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contacts the air pole 23. 

[0004]Fuel gas is sent to the fuel gas supply groove 25a through the fuel gas supply manifold 
26a and the fuel gas feeding passage 26e from the fuel cell subsystem exterior. The gas after 
an electrode reaction is discharged from the fuel gas discharge manifold 26b of the separator 
27 through 26 f of fuel gas discharge flow paths, the separator 27 -- on the other hand -- 
coming out -- oxidant gas as well as fuel gas is sent to the oxidant gas supply groove 25b 
through the oxidant gas supply manifold 26c from the fuel cell subsystem exterior. The gas 
after an electrode reaction is discharged from the oxidant gas discharge manifold 26d through 
26 h of oxidant gas discharge flow paths. In order to prevent the gas inside such a cell leaking 
out out of a fuel cell subsystem, generally the sheet 28 and O ring made of resin as shown in 
drawing 6 are used as gas seal material. 
[0005] 

[Problem(s) to be Solved by the lnvention]When using the sheet made of resin as gas-seal 
material, control of shrinkage of a sheet is difficult, and since the seal is carried out in the field, 
the cover nature of gas is still lower. In the case where hundreds of steps also accumulate a 
cell and a stack is constituted, since a process becomes complicated by the increase in part 
mark, workability falls and cost also becomes high. By establishing an annular slot in a 
separator and arranging an O ring there, the method of preventing a break through of gas is 
also used. According to this method, although the cover nature of gas improves, a process as 
well as the case where a sheet shaped sealant is used increases. There is also concern that 
an O ring is easily missing at the time of the assembly of a stack. 

[0006]An object of this invention is to provide the fuel cell provided with the gas shield means 
which can prevent effectively the gas inside a cell leaking out to the fuel cell subsystem 
exterior without solving such a problem and causing the fall of the workability like an 
assembler, and the rise of cost. 
[0007] 

[Means for Solving the Problem]ln a fuel cell constituted by this invention laminating two or 
more zygotes constituted by both sides of a sheet shaped polymer electrolyte by arranging an 
air pole and a fuel electrode, respectively via a conductive separator, A crevice or heights for 
making it fit into a part which does not contact an air pole on the surface of a separator or a 
fuel electrode with a separator of the upper part or a lower part is provided. A fitting part 
prevents gap at the time of an assembly of a cell, and works as a sealant for gas leakage 
prevention at the time of actual use. 
[0008] 

[Embodiment of the lnvention]The zygote which has an electrode of the couple which the fuel 
cell of this invention countered mutually the surface of the sheet shaped polymer electrolyte 
and the polymer electrolyte, and was formed, Laminate a zygote and by turns, and it is allotted 
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and an outside equips an electrode with the separator of the plate shape which has the gas 
supplying groove and manifold which supply gas more greatly than the outside of a zygote, 
The crevice or heights which stood in a row for a separator to fit into the part which encloses 
the electrode of the zygote allotted adjacently with the separator allotted on both sides of the 
zygote is provided. 

[0009]As a desirable mode of the fuel cell of this invention, a separator provides a crevice or 
heights in the edge part of the part which contacts an air pole and a fuel electrode. As other 
desirable modes of the fuel cell of this invention, a crevice or heights are provided in the edge 
part of a manifold. A polymer material is used for the portion which provides the crevice or 
heights of a separator as other still more desirable modes of the fuel cell of this invention. 
According to this invention, a break through of the gas in a cell can be prevented by 
processing of an easy separator, without using a sealant. Since it is not necessary to use a 
sealant at the time of an assembly, processes can be reduced substantially and cost can be 
reduced. 
[0010] 

[Example]Hereafter, the fuel cell of this invention is explained in detail with reference to 
drawings. 

[001 1]The separator used for the fuel cell of this example is shown in drawing 1. Length and 
width are 160 mm and this separator is [ both ] 5-mm-thick plate shape. The portion in which 
both the length and width of a center section of a separator are 1 00 mm consists of carbon 
paper, and the portion of the circumference consists of polypropylene. 
[0012]The fuel gas supply groove 5a for supplying fuel gas to the fuel electrode 4 is 
established in the field which counters the fuel electrode 4 of the separator 7. The width of the 
fuel gas supply groove 5a is 2 mm, and the depth is 2 mm. From the fuel gas supply manifold 
6a, fuel gas is supplied to the fuel gas supply groove 5a through the fuel gas feeding passage 
6e. The gas after a reaction is discharged from the fuel gas discharge manifold 6b through 6 f 
of fuel gas discharge flow paths. The 1-mm-deep grooved crevice [ width / in 2 mm ] 15 is 
established in the fuel gas supply manifold 6a, the fuel gas discharge manifold 6b, the oxidant 
gas supply manifold 6c, and oxidant gas discharge manifold [ 6d ] circumference and the 
circumference of the fuel gas supply groove 5a. 

[0013]The oxidant gas supply groove 5b similarly connected to the oxidant gas supply manifold 
6c and the oxidant gas discharge manifold 6d is formed in the field of another side of the 
separator 7. The width and the depth of the oxidant gas supply groove 5b are the same as the 
fuel gas supply groove 5a. The oxidant gas feeding passage is provided between the oxidant 
gas supply manifold 6c and the oxidant gas supply groove 5b, and oxidant gas is supplied 
through here. Between the oxidant gas supply groove 5b and the oxidant gas discharge 
manifold 6d, 6 h of oxidant gas discharge flow paths are established, a fuel electrode, the 
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crevice 15 formed in the field which counters, and a corresponding part -- that is, The 1.42- 
mm-high heights [ width / in 1.8 mm ] 16 are formed in the fuel gas supply manifold 6a, the fuel 
gas discharge manifold 6b, the oxidant gas supply manifold 6c, and oxidizer discharge 
manifold [ 6d ] circumference and the circumference of the oxidant gas supply groove 5b 
where the air pole 3 is arranged. 

[0014]The carbon paper whose thickness to which the carbon powder which supported the 
platinum catalyst, respectively to both sides of the polymer electrolyte membrane 2 whose 
thickness which consists of a fluoro-resin which has a sulfone group is 20 micrometers was 
applied by the surface is 200 micrometers was arranged, these were unified with the hotpress, 
and the zygote 1 was produced. 

[0015]The obtained zygote 1 and the above-mentioned separator 7 were laminated by turns, 
as shown in drawing 2, and the fuel cell shown in drawing 3 was assembled. The heights 16 of 
the undersurface of the separator 7a allotted above the zygote 1 and the crevice 15 of the 
upper surface of the separator 7b with which the separator 7a was allotted caudad were made 
to fit in at this time. In the both ends of the laminating direction of the stack 9, the header 1 1 
and the footer 12 are arranged via the electric insulating plate 10, respectively, and the stack 9 
is compressed by the laminating direction with the clamping bolt 13. As for the separator of the 
both ends of the stack 9, the gas supplying groove is formed only in one side. The collecting 
electrode plate 14 is arranged between the both ends of the laminating direction of the stack 9, 
and the electric insulating plate 10, and current is taken out from here. 
[0016]As a result of investigating the sealing nature of this stack, leakage was not accepted at 
all. 

[0017]Next, the current/voltage characteristics of this stack were investigated. At this time, it 
laminated, as the separator shown in the same zygote and drawing 5 as a comparative 
example was shown in drawing 6 using the sealant which consists of fluoro resin films, and the 
conventional fuel cell was assembled, and it evaluated in a similar manner. The result is shown 
in drawing 4 . These results show that the cell of an example using the separator provided with 
the crevice or heights for fitting, respectively shows performance equivalent to the cell of the 
comparative example which used a usual separator and sealant. That is, a break through of 
gas can be effectively prevented by providing the crevice or heights for making a separator fit 
in mutually with the upper part or separator allotted caudad, without using a sealant. 
[0018]From a viewpoint of the workability of an assembly process, it is usually difficult not to 
shift and to laminate two or more cells, and it is common to provide and laminate the guide 
hole penetrated to the separator. The fuel cell of this invention provides a crevice or heights in 
a separator, and since it has the structure where they fit in mutually, it does not need to 
provide a guide hole. Therefore, the assembly process of a cell can be simplified substantially 
and cost can be reduced further. 
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[0019]ln the above-mentioned example, although carbon was used as a material of the 
electrode jointing of a separator, other electrical conducting materials, such as metal, can also 
be used. Although polypropylene was used for the periphery of a separator, other polymer 
materials can also be used. The whole separator may consist of electrical conducting 
materials, such as carbon and metal. A fitting part encloses the circumference of an electrode, 
and should just stand in a row, and the shape and size can be arbitrarily set up with the 
material of the separator to be used, the lamination number of a cell, the size of a cell, etc. 
[0020] 

[Effect of the lnvention]ln this invention, it used that a break through of the gas in a cell could 
be prevented without using a sealant. 

Thereby, since a routing counter and part mark can be reduced conventionally, a 
manufacturing cost can be reduced. 



[Translation done.] 
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